Transplantation of a polymer-encapsulated cell line genetically engineered to release NGF.
The delivery of nerve growth factor (NGF) to the lateral ventricle of a fimbria-fornix-lesioned rat prevents the lesion-induced reduction in choline acetyltransferase (ChAT) expression by medial septal cells. Although delivery has been achieved through neural grafting of genetically engineered cell lines which release NGF, transplanted cells have grown beyond the implantation site and formed tumors. The encapsulation of cells within a permselective polymer capsule prior to transplantation allows cell growth only within the capsule space, while allowing molecular exchange between the host tissue and enclosed cells. Rat fibroblasts from the parent cell line (R208F) or fibroblasts genetically modified to produce NGF (R208N.8) were loaded within a thermoplastic hollow fiber-based capsule. Only the capsules loaded with the genetically engineered cells released measurable amounts of NGF in culture. Adult rats received unilateral aspirative fimbria-fornix lesions, followed by intraventricular implantation of a R208F capsule (n = 6) or a R208N.8 capsule (n = 6). After 2 weeks, rats receiving encapsulated cells showed no undue reaction to the implants. With both cell types, the cells remained viable and confined to the capsule space. R208N.8 capsules released sufficient NGF to prevent the lesion-induced loss of septal ChAT expression, whereas R208F capsules did not. This study suggests that encapsulated genetically engineered cells can provide an efficient means for future applications involving delivery of neurotrophic factors.